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New approach to the innovation process in emerging economies: The manufacturing sector 




This paper focuses on paths towards innovation and considers different types of innovation. It 
develops a new framework to analyze the internal and external factors that influence the types of 
innovation and their relationships with business performance in the manufacturing sector. A 
proposed theoretical model is tested and used to evaluate the process of innovation by country 
(Peru and Chile) and companies by size, type of industry, financial aspects and level of patenting. 
In Chile, the driver is technological innovation in processes, whereas in Peru, it is non-
technological innovation. Companies with high perceptions of financial constraints exhibit a 
preference for the development of marketing innovations to substantially improve production 
performance; if a company perceives few financial barriers, it increases innovation resources and 
process innovation to significantly improve market performance. Small businesses increase non-
technological innovation by investing in staff to manage the social networks. Moreover, the 
participation of foreign capital may overcome the institutional voids and lack of support systems. 
Furthermore, the combination of process and organizational innovation increases export 
performance, and the effect of the cooperation depends on the type of industry. Finally, we note 
the limitations and propose future research. 
 





The business innovation-related literature is extensive, including approaches at the firm, industry 
and regional levels (Porter, 1998; Lazonick, 2005; Cooke, 2008; Damanpour et al., 2009; Feldman 
and Kogler, 2010; McCann and Ortega-Argiles, 2015). However, most studies have focused on 
developed economies, with less emphasis on emerging markets, such as Latin America, which has 
only been investigated according to isolation R&D, innovative performance and profit of the firm; 
thus, there is a gap in the systematic investigation of the process of innovation in emerging 
economies (Becheikh et al. 2006; Bogliacino et al., 2012; Geldes et al., 2017a).  
The study of innovation in Latin America was initiated late. Ketelhöhn and Ogliastri (2013) 
summarized the literature for innovation and entrepreneurship in Latin America and indicated that 
most articles were focused on marketing innovation rather than innovation activities. This is 
partially reflected in the statistics, which indicate that the economic weight of the innovative 
activity in the region is disproportionately low (Bas et al., 2008; Bas and Kunc, 2009; Olavarrieta 
and Villena, 2014). For example, for the period 2008-2012, only 0.19% of patents registered in the 
United States Patent and Trademark Office originated from Latin American companies despite the 
finding that the region accounts for approximately 10% of the global Gross Domestic Product 
(GDP) (United State Patent and Trademark Office -USPTO, 2014). However, innovation efforts in 
Chile and Peru have increased in recent years. The Production Promotion Corporation - CORFO 
(Chilean Economic Development Agency) has doubled its budget to develop innovation projects 
(CORFO, 2013). These same efforts have been implemented in Peru through the National Council 
for Science, Technology and Technological Innovation – CONCYTEC, which tripled the budget 
to develop innovative projects (CONCYTEC, 2013). These efforts by the governments of Chile 
and Peru are reflected in the increase in R&D spending per capita between 2011 and 2015, from 
$42.19 to $51.57 in Chile and from $4.77 to $7.12 in Peru (Red de Indicadores de Ciencia y 
Tecnología - RICYT, 2017). In Latin America, the industrial sector of mining, construction, 
electricity, water and manufacturing has accounted for more than one-third of the GDP in each 
country. The GDP structures in Chile and Peru are similar, as evidenced by the finding that, the 
service sector accounts for more than half of each country’s GDP, whereas the share of the 
manufacturing sector in GDP declined from 19% in Chile and 17% in Peru in 2000, to 12% and 
14% in 2015, respectively (World Bank, 2017). However, one of the primary reasons for choosing 
the manufacturing industry is its high relevance to job creation. Approximately 903,700 jobs were 
created by Chilean firms engaged in manufacturing in 2016, representing 11% of the total number 
of jobs created (Ministerio del Trabajo y Previsión Social, 2017). The same year, 510,000 jobs 
were created by Peruvian manufacturing firms, accounting for 17% of the country’s total 
(Ministerio del Trabajo y Promoción del Empleo, 2017). In both countries, the manufacturing 
industry is surpassed only by the commercial sector in terms of job generation. Furthermore, if we 
analyze a recent statistical report, external factors, for example, the price of minerals, have similarly 
affected manufacturing growth in Peru and Chile for the previous 10 years (Instituto Nacional de 
Estadísticas- INE, 2016). However, the behavior by country is different. For example, the level of 
inter-firm cooperation in Peru is greater than in Chile (Schwellnus, 2010; Nieto and Santamaría, 
2010). This point is important in evaluating the innovation process by country if the goal is to 
determine how the paths of the innovation process change within the context of each country and 
each industrial sector (Becheikh et al.,  2006; Bogliacino et al., 2012; Geldes et al., 2017a).  
The grade of paths change deepens the investigation of the innovation process and highlights the 
industry and strategic perspectives. From the perspective of the industry, the innovation process 
comprises a complex system with lags and feedback loops that leads to the evolution of innovation 
in positive economic cycles (Guarascio et al., 2015). For example, the investment in R&D has a 
significant effect on the innovation results and the profit of the sector, which subsequently affect 
future efforts in R&D and the innovation capacity; this is referred to as the “circular model” of the 
innovation process (Bogliacino and Pianta, 2013). However, under negative economic cycles, the 
results of innovation do not increase the performance of the sector, and the feedback effect 
decreases on the inputs of the innovation (Guarascio et al., 2015). This circular model has been 
extended to the company level by verifying the dynamic relation between the expenditures in 
innovation, sales from new products, and economic results, which influence future inputs of the 
innovation process (Bogliacino et al., 2015). Therefore, to understand the innovation process over 
time, it is necessary to consider positive and negative feedback loops between internal variables, 
external variables and different stakeholders (Gary et al., 2008, Kazakov and Kunc, 2016). More 
importantly, in the case of companies in emerging economies, institutions, resources and 
capabilities (Stock et al., 2002) are also relevant in the strategic process and performance of the 
firm (Parnell, 2011; Meyer and Peng, 2015) .  
From the strategic perspective of innovation, there are numerous factors (internal and external) that 
influence the strategic process of innovation at the firm level for the substantial variability in 
performance between firms in a sector (Rumelt, 1991; Schendel and Channon, 1991; Ray et al., 
2004; Meyer and Peng, 2015; Geldes et al., 2017a). In an analysis of the antecedents of innovation, 
it is necessary to identify significant explanatory variables that determine innovative behavior. 
Based on a systematic review of empirical articles, Becheikh et al. (2006) emphasize the need for 
an integrative framework to provide a comprehensive and coherent characterization of the state of 
knowledge in this field. First, innovation depends on factors both internal and external to 
companies (Becheikh, Landry, and Amara 2006, Pavitt, 2009). The primary internal factors include 
the company size, organizational structure, resources available for innovation, team management, 
and active and functional strategies (Amara et al., 2010, Zhu, Wittmann, and Peng, 2012, 
Ketelhöhn and Ogliastri, 2013). Specifically, in case of the effect of enterprise size on innovation, 
existing studies produced mixed results due to different approaches being used. From the static 
perspective, large companies invest more in R&D and innovation. However, from the dynamic 
perspective, small enterprises can develop capabilities that improve R&D effectiveness through 
innovation, possibly even outpeforming large enterprises (Cohen and Klepper, 1996; Becheikh, 
Landry and Amara, 2006; Stock, Greis and Fischer 2002). According to Dosi (1988), the 
relationship between the company size and R&D results is not linear, and can even be inverted. 
Another aspect involves such external factors as variations by sector or industry and among regions 
of the same country, unequal effects of government policies, business networks and knowledge 
acquisition (Pavitt 2009, Crossan and Apaydin, 2010). According to the Oslo Manual, which 
includes the recommendations of the Bogotá Manual for developing countries (Crespi and Peirano, 
2007), innovation types (OECD/Eurostat, 2005) may be classified in technological (products and 
processes) and non-technological innovation (organizational and marketing) categories. These 
innovation types subsequently act as drivers to connect the resources and capabilities of the 
company to achieve competitive advantages (Parnell, 2002). Adequate theories are needed to 
understand the innovation process in general (Bogliacino et al., 2015, Bogliacino and Pianta, 2013), 
particularly in emerging economies (Zhu et al., 2012; Becheikh et al.,  2006; Bogliacino et al., 
2015), given that the majority of the studies analyze only isolated cases that consider a group of 
internal and external factors and provide less importance to non-technological innovation (Geldes 
and Felzensztein, 2013; ; Pino et al., 2016; Geldes et al., 2017a). Our study uses the business 
performance measurements proposed by Venkatraman and Ramanujam (1986) to incorporate 
financial and operating indicators into measurements of business performance.  
The implementation of innovation also requires managers to confront and overcome barriers. These 
barriers have different origins; however, the most important include financial (e.g., cost, risk 
funding), organizational (e.g., rigidity, centralization), informational (e.g., market and technology 
information), and other factors (Kühl and da Cunha, 2013; Bogliacino et al., 2009). The set of 
barriers may be extensive, depending on the context. Our approach is to focus on financial 
obstacles. In recent years, values of the Global Innovation Index (Cornell University, INSEAD & 
WIPO, 2017) indicate the existence of barriers to innovation in Peru and Chile. According to the 
index, Chile presents greater financial barriers than Peru. In the category of “Ease of Getting 
Credit,” Chile received a score of 50/100 compared to Peru’s 80/100 during 2015 - 2017. Even 
though credit in Peru was more accessible, financial constraints continued hampering innovation 
in both countries. Given the previously discussed issues, we propose a theoretical framework to 
explain the phenomenon of the innovation process, as well as to recognize different paths to 
activating each type of innovation in manufacturing companies within emerging economies 
(Becheikh et al.,  2006; Geldes et al., 2017a). An empirical application of the theoretical model 
analyzes the manufacturing industries in Peru and Chile. Thus, the following research questions 
were posed: i) What types of internal and external factors affect each type of innovation in 
enterprises in the manufacturing sector in Latin America?, ii) What is the relationship between 
innovation types and business performance in manufacturing sector enterprises in Latin America?, 
iii) How do barriers affect the path to innovation in emerging economies?, and iv) How does the 
path to innovation change taking into account the characteristics of the company?. This study 
presents the following sections: a literature review; hypotheses; a methodological approach to 
estimating the structural equation model; results; discussion; conclusions and limitations; and 
future research. 
2.- Literature review and hypothesis 
The framework of this study aims to explain the strategic behavior of companies (Peng et al., 2009; 
Zhu et al., 2012). The majority of research is limited to investigations of the effects of external 
relations on company performance and fails to propose a comprehensive model (Chang et al., 
2012). Previous studies have analyzed isolated factors that influence the ability to innovate and 
how each factor, individually, impacts a company’s capacity to innovate (Ketelhöhn and Ogliastri, 
2013; Zhu et al., 2012). This approach limits the understanding of how different factors may 
simultaneously, directly or indirectly, influence performance and generates limited conclusions 
with regard to the phenomenon of the innovation process (Chadee and Roxas, 2013; Yen, 2013; 
Becheikh et al., 2006). 
In an analysis of the history of innovation surveys in Latin America, following the first application 
of the innovation surveys with the Oslo Manual, the need to expand the concept of R&D for 
developing economies was detected because of the differences identified compared with developed 
countries. These differences are as follows: informal organizational settings for conducting 
innovation, fewer R&D projects undertaken, innovation mainly based on the acquisition of 
technology embodied in capital equipment, the importance of organizational change in the 
innovation processes, fewer resources devoted to innovation activities, and fragmented flows of 
information within national systems of innovation; these differences gave rise to the Bogotá 
Manual, which served to complement the Oslo Manual, and the 2005 version includes an annex 
for less developed economies (Crespi and Peirano, 2007).  
An important point to consider is the ambiguous use of the terms “innovation capability”, 
“technological innovation” and “innovation types”. This may be a result of the finding that 
innovation may be viewed as a process influenced by factors that are external or internal to a 
company (Becheikh et al., 2006; Crossan and Apaydin, 2010). Currently, there are many definitions 
and typologies of innovation (Rowley et al., 2011; Geldes and Felzensztein, 2013; Geldes et al., 
2017a). However, there is a consensus regarding the validity of the definition proposed by the Oslo 
Manual (OECD/Eurostat, 2005; Schmidt and Rammer, 2007;  Mothe and Nguyen-Thi, 2012), 
which identifies four types of grouped innovations in terms of technological innovation (process 
and product) and non-technological innovation (marketing and organizational) (Tavassoli and 
Karlsson, 2015; Geldes et al., 2017b).  
Various theories have been proposed to identify factors affecting the firm's approach to strategic 
innovation. Nelson and Winter (1982) lay out the foundation of evolutionary economic theory that 
explains the innovation process both at single firm and industry levels. The theory regards changes 
in product development processes or in company’s internal procedures as innovation. Similarly, 
Dosi (1988) applies the theoretical perspective of evolution to explain varying approaches to 
innovation, adopted by industrial sectors grouped according to Pavitt taxonomy (Pavitt, 1984). The 
study utilizes the strategic tripod approach, because it includes and analyzes institutional aspects 
that interact with internal factors and the industry as a whole during the process of innovation at 
the firm level (Peng et al., 2009, Zhu, Wittmann, and Peng, 2012, Parnell, 2002).This approach has 
three legs, including (i) Institutional-based, which is referred to as the “rules of the game” (Peng et 
al., 2009; Olavarrieta and Villena, 2014), (ii) Resource-based, which posits that the specific 
capabilities of firms differentiate successful firms from failing firms, and (iii) Industry-based, 
which suggests that strategy tasks are mainly to stake out a position that is less vulnerable relative 
to the five forces of industry (Porter, 1998). Based on the strategic tripod view, the phenomenon 
of innovation-like strategy in emerging economies may be analyzed. In this case, we consider the 
typologies of innovation strategies because innovation strategy generates competitive advantages 
(Parnell, 2002). 
Regarding institutional factors that influence the decision to innovate at the company level, we 
analyze two elements of institutional factors: public government programs and the support system. 
Wei and Liu (2015) indicate that public government programs in the form of direct subsidies in 
R&D and regional innovation policies have positive effects on innovation performance. 
Furthermore, funding projects at the stage of R&D have positive effects on performance. However, 
project success depends more on trade conditions and lending rather than project selection criteria 
(Svensson, 2008). Moreover, Zhu et al. (2012) suggest five dimensions to explain factors that limit 
the potential for innovation and indicate a formal institutional constraint that has an impact on 
strategic decisions and is expected to adversely affect innovation and performance. Feldens et al., 
(2012), who investigated the Brazilian case, determined that a lack of skilled labor is an 
impediment to innovation. In summary, institutional factors, including insufficient information on 
technology, markets and infrastructure, are integrated in the support systems in a way that reflects 
the construct posed by Zhu et al. (2012). Based on these results, the following hypothesis is 
proposed. 
 
H1a: The institutional factor (Support system) is negatively related to the innovation types 
(product/process/organization/marketing). 
H1b: The institutional factor (Public programs) is positively related to the innovation types 
(product/process/organization/marketing). 
 
Moreover, Tu et al. (2014) emphasize that a company’s external relations, such as cooperation and 
use of external information sources, influence their ability to innovate. For example, cooperation 
decreases the risk of innovative activity (Morales and Sifontes, 2014). Furthermore, several authors 
have identified types of cooperation with suppliers, customers and competitors, universities, 
institutes, service providers of business development and central and local governments (Becheikh 
et al., 2006; de Faria et al., 2010; Zeng et al., 2010; Najib and Kiminami, 2011; Grimpe and 
Hussinger, 2013; Petruzzelli and Rotolo, 2015). In particular, Grimpe and Hussinger (2013), 
demonstrated that formal (contract-based) and informal (not involving a contractual relationship) 
university technology transfers are complementary. Formal technology transfers of knowledge, 
codified in a licensed patent, need to be supplemented by informal technology transfers of the 
implicit knowledge underlying the patent to enable a proper implementation within the firm that 
will increase the marginal return from formal technology transfers. Moreover, Morales and Sifontes 
(2014) analyzed nine Latin American countries and concluded that cooperation enables firms to 
increase technological innovation because it allows cooperative exchanges of skills. Similar results 
are obtained in China and India, where the effect of innovation increases when collaboration is 
involved and is even greater when collaboration is among countries with advanced technologies 
(Pai, Tseng, and Liou, 2012). Additionally, Geldeset al., (2017b) state that inter-firm cooperation 
is related positively, though not identically, to technological (0,21) and non-technological 
innovations (0,11) in the agricultural sector in Chile. The preceding arguments serve to support the 
following hypothesis. 
 
H2: Cooperation is positively related to innovation types 
(product/process/organization/marketing). 
 The exchange of information enables more innovation types to be efficiently combined, which 
facilitates a rapid response to market demand (Morales and Sifontes, 2014). Along these lines, 
Bala Subrahmanya (2013) suggests that internal skills facilitate the identification of external 
information absorption and improve performance. Furthermore, Robinson and Stubberud (2011) 
examine the aspect of acquiring knowledge of absorption capacities by analyzing sources of 
information that are considered highly important for innovation. Recent studies regarding the 
influence of information shared between suppliers and manufacturing companies in China indicate 
that there is a direct and positive effect between the characteristics of information and the 
innovative performance of manufacturing companies. Furthermore, operational improvements 
may be achieved using this information to process innovations (Xiaorong et al., 2013). 
 
H3: Sources of information are positively related to innovation types 
(product/process/organization/marketing). 
 
The term innovation capacity (resource for innovation) has been used from different perspectives. 
Martinez-Roman et al., (2011) posed a basic model for innovative capacity and focused their 
analysis on economies with R&D activity and a high number of non-technological firms; they 
recognize innovative capacity in three dimensions: (i) knowledge, (ii) organization and (iii) the 
human factor. The knowledge dimension includes research and development. Catozzella and 
Vivarelli (2014) indicate that internal R&D acts as an input to the innovation process (Becheikh et 
al.,  2006), and R&D is a catalyst that accelerates “reactions” within an innovative process by 
improving the individual qualities of the resources it interacts with or creating absorptive capacity. 
Furthermore, R&D is useful in the process to develop new products and manufacturing processes. 
Raymond and St-Pierre (2010) demonstrated that R&D had a positive effect on technological 
innovation. However, these authors recommend using non-technological innovations in the 
analysis of future studies (Raymond and St-Pierre, 2010). Another factor is the human dimension, 
which includes the educational level of workers (Yuqian and Dayuan, 2015). For example, a study 
in Brazil by Santos et al., (2014) indicates that the human factor has a significant effect on the 
performance of innovation. From another perspective, Lawson and Samson (2001) present a 
holistic approach that focuses on organizational aspects, climate, culture and management. It is 
important to note that this study recognizes the resources for innovation as an approximation to 
innovative capacities as suggested by Martinez-Roman et al. (2011). In summary, the literature 
presents a positive and significant relationship between the capacity for innovation and innovation 
types. This review enables us to suggest the following hypothesis: 
 
H4: The resources for innovation (R&D/human capital) are positively related to innovation types 
(product/process/organization/marketing). 
 
These hypotheses are based on the strategic tripod of Peng et al. (2009). Previous hypotheses have 
included the firm effect and institutional effect (two elements of tripod). Regarding the effect of 
industry, based on Peng et al. (2009), this factor affects the strategic decision to innovate. 
Furthermore, Powell (1996) characterizes this effect in terms of the intensity with which it impacts 
competition, industry concentration and growth in demand. 
 
H5: The industry effect is positively related to the innovation types 
(product/process/organization/marketing). 
 
For innovation types, previous studies have presented different classifications. For example, a 
radical and incremental innovation classification, which categorizes by the degree of novelty 
(Rowley et al., 2011; Chang et al., 2012; Souto, 2015; Geldes et al., 2017a). However, studies 
have conceptualized Latin American innovation types according to the OECD Oslo Manual 
(OECD/Eurostat, 2005), which classifies innovation types into four categories (process, product, 
marketing and organizational) (Schmidt and Rammer, 2007; Geldes and Felzensztein, 2013). This 
typology has been empirically validated by Mothe and Nguyen-Thi (2012) for manufacturing 
firms in Luxembourg. In case of Latin America, there are studies related to these types of 
innovation, e.g., Geldes et al. (2015) explain determinants of inter-firm marketing cooperation as 
a kind of non-technological innovation stemming from proximity. Pino et al. (2016) analyze the 
relationship between non-technological innovation and market performance of exporting firms, 
while Geldes et al. (2017a) analyze the relationship of technological and non-technological 
innovation with performance and propensity to innovate. Thus, strategic innovation represents an 
important driver of a company’s performance and must be developed as an integral part of the 
business strategy (Gunday et al., 2011). Empirically, a study of companies in Turkey concluded 
that the relationship between innovation and performance is positive and significant (Ar and 
Birdogan, 2011). In general, the relationship between innovation types and performance is positive 
and has a greater influence on the operational and financial performance (productivity and quality) 
(Yam et al., 2004; Saunila, 2014; Ar and Birdogan, 2011; Abu and Ahmad, 2010).  
 
H6: Innovation types (product/process/organization/marketing) are positively related to 
performance (Financial/Production/Market). 
  
The literature supports the mediating role of various innovation types in the relationship between 
internal and external factors, and performance. Previous studies analyzed cooperative innovation 
and institutional factors, with Crepon et al. (1998) stating that investments in R&D affected firm 
productivity through process innovation. Similarly, Bogliacino and Pianta (2013) discuss 
innovative strategies, such as seeking technological competitiveness through new product 
development and cost competitiveness through process innovation and technology acquisitions. 
Moving from one-way relationships to a system that accounts for simultaneous and combined 
effects, with full consideration of lags and feedbacks. Previous studies have analyzed factors such 
as innovation cooperation and institutional factors. In particular, Chadee and Roxas (2013) 
demonstrated that innovation has strong mediating effects on the institution-performance 
relationship of firms in Russia. From the perspective of cooperation, innovation mediates 
entrepreneurial success through cooperation with suppliers and research institutions (Najib and 
Kiminami, 2011; Tu et al., 2014). Mediation effects connect a relationship between predictors 
(antecedents of innovation) and business performance. Thus, the following hypothesis is proposed: 
 
H7: Innovation types have a mediating role on the antecedent factors of innovation and 
performance (Financial/Production/Market). 
Innovative activity faces numerous obstacles in the implementation stage. Barriers to innovation 
may be internal or external (Leal-Rodríguez et al., 2014). Assink (2006) presents a conceptual 
model that identifies clusters of barriers, including risk, uncertainty, lack of creativity, excessive 
bureaucracy and their influence on disruptive innovation at large firms. These problems block 
innovation financing (Bhattacharya and Ritter, 1983). In this regard, Mohnen et al. (2008) 
examined the effects of financial constraints on the decision to abandon, prematurely stop, slow or 
withdraw the start of an innovative project and believe that financial constraints also indirectly 
reinforce other obstacles. The existence of financial constraints to innovation are typically 
investigated to determine the sensitivity of investment and R&D decisions (Mohnen et al., 2008, 
Bogliacino et al., 2009). Similar studies, such as D' Este et al. (2014), analyze the role of human 
capital in decreasing barriers to engage in innovation. Nevertheless, the authors believe that there 
are limitations with regard to several effects that may hide omitted variable biases. Thus, the 
following hypothesis is proposed: 
 
H8: Financial barriers have a moderating role in the relationship between innovation types and 
performance (Financial/Production/Market). 
 
All hypotheses are presented in a structural model in Figure 1. 
--- Insert Figure 1 --- 
3.- Methodology 
We aim to verify whether antecedent factors, internal resources for innovation and external factors, 
such as cooperation, information sources, institutional factors and the industry effect, have 
significant simultaneous effects on the innovation types used at companies. The empirical data set 
to verify the hypotheses from the national innovation survey manufacturing sectors in Peru and 
Chile. A structural equation model is proposed (Figure 1) that reflects the mediating role of 
innovation types.  
An empirical study has been conducted regarding the economies of Peru and Chile. In accordance 
with recommendations by Becheikh et al. (2006), we have developed two separate structural 
models, including one model for each country (Hoyle, 2012). These models are estimated to 
separate determinants of innovation by location. Furthermore, national innovation surveys were 
used for manufacturing companies in both countries. In Peru, the data from the INEI (National 
Institute of Statistics and Information) covered 1,144 companies in the manufacturing sector in 
2011, representing approximately 85% of the total value added of manufacturing. The total value 
added is estimated via its relationship with the revenue of firms, included in the study, by applying 
a scaling factor computed from the value added of the entire country’s manufacturing sector. In 
case of Peru, the value added is 85%, a figure close to 90% obtained in a survey. For Chile, the 
data were collected by the INE (Statistics National Institute) and consist of 1247 manufacturing 
companies in 2012, which represent approximately 70% of the total value added of manufacturing.  
 
Following the correction of the observations for outliers and missing values, 970 suitable 
observations were obtained for Peru and 992 observations were obtained for Chile. Table 1 
indicates that 30% of companies in the manufacturing sector in Chile introduce technological 
innovation compared with only 16% in Peru. However, the proportion of firms that make non-
technological innovations in both countries is similar, Chile (25%) and Peru (18%). In this sense, 
Chile exhibits progress in transitioning to technological innovation, which is reflected in the finding 
of expenditure on innovation activities, including R&D internal (37%), R&D external (28%) and 
machinery acquisition (27%). However, Peru continues to concentrate its expenditure on 
machinery acquisition (78%) with minimal attention on R&D internal (3%) and R&D external 
(2%). In terms of human resources, the proportions of workers with bachelor’s degrees include 
Peru (12%) and Chile (13%), whereas the workers with postgraduate studies include Peru (2%) 
and Chile (1%). An increased proportion of firms maintain cooperative relationships with 
universities and public or private research institutes in Peru (27%) compared with Chile (8%). 
However, we cannot draw concrete conclusions regarding this point because the quality of 
cooperation is not determined. 
Based on these stylized facts, we aim to determine the paths to innovation using structural equation 
modeling. For example, if the implementation of R&D activates technological innovations in Chile, 
it is expected that performance dimensions of the firms will be improved. Similarly, the 
implementation of cooperation agreements between companies in Peru suggests that innovation 
will be activated to improve dimensions of performance.  
--- Insert Table 1 --- 
3.1 Definition of variables 
The incorporation of the concepts of the Bogotá Manual in the manual of Oslo 2005 version enables 
the consideration of technological innovation in a more comprehensive manner, such as in the case 
of developing economies, including the concept of “technological effort” or “innovating activity”. 
Based on this concept, the following resources and capabilities of the company are defined as 
follows: organizational innovation; technology adoption; knowledge absorption capacities 
associated with the accumulation of local capacities; and training capacities (Crespi and Peirano, 
2007).  
In our model, we consider innovation activities, such as investment in R&D, as well as external 
and internal knowledge transfer, key resources in the innovation process in Latin America. 
Investments in internal R&D enable the company to increase the absorption and exploitation of 
external technology acquired (Crespi and Zuniga, 2012). Furthermore, in our model, the variable 
training capacity in both countries (Peru and Chile) exhibited a significant (p < 0.0) relationship 
with innovation activities (R&D, as well as external and internal knowledge transfer); this finding 
implied that R&D efforts and training increase the technological capabilities of the innovative 
company. Therefore, we argue that the training capacity is included in the innovation activities as 
a type of technological effort, which induces further accumulation of technological capabilities 
(Abereijo et al.,  2007; Crespi and Zuniga, 2012; OECD/Eurostat, 2005). The absorptive capacity 
is the ability to detect and apply new knowledge to drive innovation activities, which enables the 
company to maintain a competitive advantage (Jiménez et al., 2011). In our model, we consider 
the activities of internal and external R&D, workers dedicated to innovation activities and the use 
of technical publications and patent databases, which are related to the absorptive capacity. 
Similarly, the absorptive capacity determines the innovative effort (Nieto and Quevedo, 2005). 
We operationalized the variables of the structural model described in the previous section. Table 
2 contains a detailed summary of the size of each variable. It is important to note that in the 
structural model presented in Figure 1, there are four latent variables (arranged in a circle): 
institutional factors, sources of information, production performance and market performance. In 
the case of Peru, an additional latent variable is included: export performance. The remaining 
variables are considered observable and have different natures (numerical and dichotomous). 
Prior to model estimation, an exploratory and confirmatory factor analysis is applied. This 
approach is used to recognize the construction of latent variables. Standardized oblique rotations 
were applied according to the revised methodology of Hair et al. (2009). The results of the factor 
analysis are presented in Tables 3 and 4 for Chile and Peru, respectively. 
 
--- Insert Table 2, Table 3, Table 4 --- 
 
In summary, the factor analysis indicates good levels of reliability. The convergent validity 
included factor loads (> 0.5), average variance extracted (AVE > 0.5) and reliability of the construct 
(CR > 0.7). For the discriminant validity, AVE > MSV (Maximum Shared Square Variance) and 
AVE > ASV (Average Shared Square Variance). A structural equation model (SEM) was 
developed to analyze the relationship between the antecedents of innovation and business 
performance. The SEM follows the recommendations by Hair et al. (2009), Byrne (2010), Hoyle 
(2012), West et al. (2012). Specifically, the chi-square test and different indicators were considered 
with their level of minimum fit and good fit, respectively: i) χ2 /df ratio (2 < x < 5; x < 2); ii) CFI 
(0.90); and iii) RMSEA (0.05 < x < 0.08; x < 0.05). Therefore, the fit indices suggest that the causal 
model fits the data fairly well and does a good job of explaining the relationships among the latent 
variables and observed variables (Zeng et al., 2010). Table 6 indicates the model fit in both 
structural models (Peru and Chile).  
3.2 Group analysis   
Following the validation of the structural model, we perform a group analysis to evaluate potential 
changes in the relations of the structural model (Koufteros and Marcoulides, 2006; Hayes, 2013). 
To investigate variations in the relationships of innovation processes, the analysis variables by 
group include financial barriers, size, source of capital (Becheikh et al.,  2006), and patenting level 
(Dosi, 1988). 
Furthermore, the model was applied to industrial metallic and nonmetallic sectors, as recommended 
by the INE (National Institute of Statistics of Chile), based on ISIC divisions (International 
Standard Industrial Classification) (INE, 2014, 2017). Accomplish this purpose cluster analysis for 
both countries was performed (Peru and Chile) to define the most similar observations in the 
groups, according to the characteristics: types of innovation, R&D, industrial classification and 
firm size (Archibugi, 2001; Forero-Pineda et al., 2011). The non-metallic sector for Peru was 
represented by the sample: 120 (11%) from the manufacture of food product industry and 43 (4%) 
from the beverage industry; the metallic sector is represented by the sample: 106 (9%) from the 
manufacture of basic metals, 53 (5%) fabricated of metal products, with the exception of machinery 
and equipment; 18 (2%) manufacture of computer, electronic and optical products; and 55 (5%) 
manufacture of electrical equipment industry (Appendix A2). Furthermore, in the same vein as 
Peru, we perform a cluster analysis for Chile and determine that the non-metallic sector was 
represented from the sample: 267 (21%) manufacture of food products and beverage industry and 
103 (8%) from the manufacture of textiles, leather industry, and tobacco products; the metallic 
sector is represented from the sample: 125 (10%) from the Manufacture of fabricated metal 
products, with the exception of machinery and equipment and 121 (10%) from the manufacture of 
machinery (Appendix A3).  
To determine the validity of the proposed model, we test the coefficient invariance across the 
groups, using the command estat ginvariant of the statistical software package STATA 13.1. This 
approach enables us to take the coefficients calculated for each group and apply a Score test and a 
Wald test to determine whether the coefficients are the same in both groups (Wooldridge, 2010). 
3.3 Treatment of the control variables 
To analyze the degree of representativeness of the model, we evaluated the direct effect of the 
control variables (Hayes, 2013), source of capital, size, age, metallic and non-metallic (Becheikh 
et al.,  2006). 
4.- Results 
Table 5 indicates that in the case of Peru, the institutional factor has a negative effect on product 
and organizational innovation because the literature suggests that the institutional quality is low as 
a result of the following factors: Low levels of political commitment and public resources, lack of 
efficient structures and mechanisms, institutional inertia, poor system of monitoring and private 
investment (OECD, 2011); in the case of Chile, public programs generate a positive effect as public 
support to business R&D and innovation (OECD, 2012). Thus, hypotheses H1a,b are not rejected. 
Cooperation has a positive effect on innovation types, which is not true in the case of Chile; thus, 
hypothesis H2 is partially accepted. The sources of information influence the innovation types in 
Peru and Chile; thus, hypothesis H3 is not rejected. It is determined that internal resources for 
innovation have a strong impact on innovation types in Peru and Chile; thus, hypothesis H4 is not 
rejected. Moreover, the industry effect has an impact on marketing and organizational innovation 
in Peru with no impact in Chile; thus, hypothesis H5 is partially accepted.  
--- Insert Table 5 --- 
Table 6 indicates that there is a positive and significant effect between innovation and performance 
in both Peru and Chile. These findings are consistent with previous research (Hall and Bagchi-Sen, 
2002). Table 6 indicates that innovation types affect the performance indicators of enterprises in 
both Peru and Chile; thus, hypothesis H6 is not rejected.  
--- Insert Table 6 --- 
The mediating role of innovation types is evaluated to complete the analysis of robustness. 
Following Baron and Kenny (1986), we estimate the direct and indirect effects to determine 
whether innovation types act as mediators for antecedent variables of innovation types. The 
analysis results for mediation in Peru demonstrated that industry effects are partially mediated by 
innovation types and affect market performance. Specifically, 14% of the total effect is mediated 
by marketing and organizational innovations. Similarly, 23% of the total effect of cooperation on 
market performance is mediated by marketing and organizational innovations. Simultaneously, 
cooperation affects export performance by mediating organizational innovation. This effect 
accounts for 17% of the total effect. The results for Chile indicate no effects of complete or partial 
mediation; thus, hypothesis H7 is partially accepted. In Table 7, it is possible to obtain an 
explanation to recognize the significant paths of the determinants and consequences of the 
innovation types that managers may implement. For example, in Chile, we recognize that if firms 
implement R&D, process innovation is activated, and positive results are generated for product and 
market performance. Another significant path in Chile and Peru is through R&D and the industry 
effect (Market dominated), which activates marketing innovation and has subsequent positive 
effects on market performance. In Peru, we identified determinants that companies may implement, 
including internal factors, such as R&D and industry effects, or external factors, such as 
cooperation and information sources, to activate organizational innovation, which has a positive 
effect on every dimension of performance (Financial, production, market and export). Both 
countries share paths in marketing innovation; nevertheless, Chile was an early bloomer in 
comparative terms with respect to the development of institutions to promote science and 
technology (Nelson, 2007; Schwellnus, 2010). This enabled it to gain an advantage compared with 
other countries in Latin America and particularly Peru. Thus, Chile has generated paths for 
technological innovation (process innovation), whereas Peru remains in the non-technological 
innovation development stage (relative to organizational and marketing innovation), which must 
be completed prior to embarking on technological innovations (Gunday et al., 2011).   
--- Insert Table 7 --- 
4.1 Results of group analysis 
The National Innovation Survey data provide a richer characterization of the perceived barriers in 
Peru and Chile. We consider two groups for analysis: firms with a high perception of financial 
barriers and firms with a low perception of financial barriers (Bogliacino et al., 2009; Becheikh et 
al., 2006). Firms in the manufacturing sector in each country perceive financial barriers differently. 
The results for Peru, which are presented in Table 8, indicate that marketing innovation has a 
positive effect on companies that have a low perception of financial barriers as obstacles to 
innovation. In Table 9, the results for Chile indicate that process innovation has positive effects on 
market performance for companies with a low perception of financial barriers. Furthermore, 
marketing innovation has a positive effect on product performance when companies have a high 
perception of financial barriers; thus, hypothesis H8 is not rejected. 
--- Insert Table 8 --- 
--- Insert Table 9 --- 
Furthermore, Tables 10 to 16 indicate the results of the variable analysis by Group (size, level of 
patenting, source of capital and metallic and non-metallic sector). According to the sizes large and 
SME (small and medium enterprises), the results for Peru, as presented in Table 10, indicate that 
public programs have a negative effect on process innovation for large firms. Furthermore, the 
percentage of university workers has a positive effect on marketing innovation in micro and small 
firms. In Table 11, the results for Chile indicate that human capital has positive effects on product 
and marketing innovation, and support system has negative effects on marketing innovation for 
SME firms. However, public programs have a positive effect on product innovation for large firms.  
--- Insert Table 10 --- 
--- Insert Table 11 --- 
According to the level of patenting (high and low), the results for Peru, as presented in Table 12, 
indicate that in high patent sectors, the percentage of non-university workers has a negative effect 
on process innovation; however, the percentage of workers dedicated to innovation activities has a 
positive effect on process innovation. Moreover, organizational innovation has a positive effect on 
export performance. In Table 13, the results for Chile indicate that in high patent sectors, the 
percentages of workers dedicated to innovation activities and public programs have positive effects 
on organizational innovation. 
  --- Insert Table 12 --- 
  --- Insert Table 13 --- 
According to the source of capital, the results are only presented for Peru because of the insufficient 
sample for Chile. Table 14 indicates that support system has positive effects on product and 
organizational innovation in firms with foreign capital; however, for firms with domestic capital, 
support system has negative effects on product and organizational innovation. 
--- Insert Table 14 --- 
According to the sector (metallic and non-metallic), the results for Peru, which are presented in 
Table 15, indicate that support system has a negative effect on product innovation in the metallic 
sector (cluster 2); moreover, in the non-metallic sector (cluster 1), the percentage of not-university 
workers has a positive effect on financial performance. In Table 16, the results for Chile in the 
metallic sector (cluster 2) indicate that the percentages of workers dedicated to innovation activities 
and bachelor workers have positive effects on technological innovation. Furthermore, in the 
metallic sector (cluster 2), cooperation has a negative effect on organizational innovation; in the 
non-metallic sector (cluster 1), cooperation has a positive effect on marketing innovation. 
  --- Insert Table 15 --- 
--- Insert Table 16 --- 
4.2 Results of the control variables 
To assess the structural model validity, we determine the competitive fit of the model considering 
the control variables (source of capital, metallic and non-metallic sectors), which indicates that the 
model without the control variables performs better than with the control variables because it is a 
parsimonious model (Byrne, 2010; Hayes, 2013). The fit indices of the structural model of Peru 
and Chile suggest that the model with control variables (source of capital and metallic and non-
metallic sectors) did not improve the goodness of fit of the initial model, refer to Appendix A1, for 
the χ2 /df ratio, RMSEA, and CFI (Hayes, 2013). Furthermore, Appendix A1 indicates that in the 
case of Chile, only the variable source of capital has a significant effect on performance; for Peru, 
the variable size, age, and sector (metallic and non-metallic) have significant effects on 
performance.  
5.- Discussion, implications and limitations 
As a result of the comparison of the two structural models by country, we identify specific paths 
of innovation for companies in Peru and Chile (Table 7). In the case of Peru, the driver to connect 
external and internal resources with performance is non-technological innovation. In Chile, the 
driver is technological innovation, as manufacturing companies invest more in R&D than those in 
Peru, at 37% and 3%, respectively; moreover, according to the World Intellectual Property 
Organization (WIPO, 2017), the average number of patent grants in Chile was 3 times that in Peru 
between 2009 and 2014. 
The analysis by groups indicated the behavior of a company facing financial barriers. In the case 
of Chile, companies with high perceived financial constraints prefer to develop resources of 
innovation and marketing innovations to substantially improve product performance. In contrast, 
if the company has a low perception of financial constraints, then the company prefers to develop 
resources of innovation to upgrade process innovation to significantly improve market 
performance. In the case of Peru, there is no moderator effect because the financial barriers that 
companies face are decreased compared with Chile, which is consistent with the results of the 
Global Innovation Index for the previous three years. The behavior of companies that face financial 
barriers is attributable to the knowledge that the cost and risk of innovation is high (Bhattacharya 
and Ritter, 1983, Mohnen et al., 2008). Furthermore, non-technological innovation reduces cost 
and risk more than technological innovation. 
In the case of Peru, public programs in large firms have negative effects on product innovation 
because of the low levels of political commitment, ineffective mechanisms and institutional inertia, 
in which policies are made that do not have the desired effects on innovation; moreover, high 
bureaucratic procedures are a factor. For example, in Peru, it takes 26 days to start a business, 
whereas only 7 days are required in Chile (World Bank, 2012). Furthermore, large firms invest in 
R&D to perform non-technological innovation because they have more economic resources 
compared with small firms. Moreover, as a result of the lack of financial resources to invest in 
R&D, small firms hire university workers to perform activities of marketing with priority to social 
networks as a way to reach customers (Harris and Rae, 2009).  
In the case of Chile, public programs maintain the positive effect on product innovation for large 
firms as a result of the high level of political stability and absence of violence/terrorism, in which 
Chile is ranked 37 and Peru is ranked 111. Moreover, in terms of Government effectiveness, Chile 
is ranked 26, whereas Peru is ranked 81 (Cornell University, INSEAD and WIPO, 2017), which 
provides an adequate environment to encourage innovation. Finally, in both countries, investment 
in R&D has positive effects on non-technological innovation. 
According to the level of patenting (high and low), the results for Peru indicate that firms with high 
levels of patenting improve their export performance when process and organizational innovation 
are combined (Crespi and Zuniga, 2012). The results for Chile were similar between the two groups 
(low and high levels of patenting), and what stands out is that the percentage of workers dedicated 
to innovation activities increases innovation (Olavarrieta and Villena, 2014). As to Peruvian 
companies with domestic capital, the effect of the support system on product and organizational 
innovation is negative due to the scarcity of qualified personnel (Crespi and Zuniga, 2012; 
Olavarrieta and Villena, 2014). This is a relevant point because the individual dimension of 
capacity to absorb knowledge is related to the firm´s innovative strategy, especially given the 
assimilation of external knowledge involved in exploration (Enkel et al., 2017). However, the effect 
of support system on product and organizational innovation is positive in companies with the 
participation of foreign capital because these firms may overcome the lack of support systems and 
institutional voids and thus increase the propensity to invest in innovation activities (Crespi and 
Zuniga, 2012) and influence the most innovative activity (Álvarez and García, 2012). 
With respect to the metallic and non-metallic sectors, in the case of the Peru non-metallic sector 
(cluster 1) in Table 15, the percentage of non-university workers has a positive effect on financial 
performance because food and beverage represent 19% of the total workers with secondary and 
non-university (Ministerio de la Producción, 2013, pp.70). However, in the metallic industry 
(cluster 2), support system has a negative effect on product innovation because of the scarcity of 
qualified personnel, an obstacle that most frequently occurs in the Manufacturing of basic metals 
(Ministerio de la Producción, 2013, pp.54). 
In the case of the Chile non-metallic sector (cluster 1) in Table 16, cooperation has a positive effect 
on marketing innovation because in firms such as food and beverage packaging, it is the main 
determinant of product appearance (OECD/Eurostat, 2005, pp.60-61). However, in firms of the 
metallic sector (cluster 2), cooperation has a negative effect on organizational innovation, which 
may be a result of previous negative experiences (Geldes et al., 2015; Geldes et al., 2017b) and the 
low level of social capital characteristic of Chile (Legatum Institute, 2015). Furthermore, 
companies cooperate in innovation informally,  with a focus on adapting technology (Geldes and 
Felzensztein, 2013; Malaver and Pérez, 2004). In the metallic sector (cluster 2), companies are 
oriented to innovation in product and process. A summary of the analysis by groups indicates that 
there are different routes in metal and non-metallic firms in the innovation process, which are 
influenced by internal and external factors to the companies; this finding is consistent with previous 
research at the level of the manufacturing industry, in which distinct strategies of technological and 
cost competitiveness use different inputs and drive a country’s industries along contrasting 
trajectories (Bogliacino and Pianta, 2013). Furthermore, we demonstrated that the various routes 
are consistent with the previous literature presented. 
This study recognizes that the challenge Latin American companies currently face involves 
focusing on development of resources and internal capabilities (Brenes et al. 2016). It is important 
to note that only specific types of resources activate the respective innovation types and that, in 
turn, only specific innovation types lead to improvements in manufacturing that enhance financial 
results. Our results indicate that the implementation of internal factors, such as R&D, activate 
process innovation and affect product performance. Furthermore, the implementation of external 
factors, such as cooperation, information sources and industry effects, activate organizational 
innovation and have a positive impact on performance. Finally, the combination of internal and 
external factors, such as R&D and the industry, effectively activates marketing innovation and has 
a positive effect on market performance (Table 7). This is relevant from a theoretical and practical 
perspective and will enable managers to configure the internal resources and strategic capabilities 
to implement innovation strategies that contemplate the specific dynamic contexts where 
companies operate. 
Implications to theory 
The proposed theoretical model addresses the need for a comprehensive model, grouping multiple 
variables and helping understand the innovation strategies at the firm´s level (Chang et al., 2012). 
Specifically, the model contributes to understanding of how different factors affect simultaneously, 
directly or indirectly, the innovation process of firms (Chadee and Roxas, 2013; Yen, 2013; 
Becheikh et al., 2006). Additionally, the results state that the interaction between external and 
internal factors of firms is specific to each economic sector and country in emerging economies. 
Specifically, in the analyzed countries the factors relevant to the innovation process include 
resources available for innovation, cooperation among firms, and sources of innovation. Moreover, 
non-technological innovations are relevant to emerging economies. Finally, our results contribute 
to the development of a theoretical perspective on emerging economies. 
In emerging economies, where customers are price sensitive and demand greater satisfaction of 
their needs, firms adapt resources and capabilities to the dynamic external environment to remain 
competitive by balancing exploration and exploitation activities (Derbyshire, 2014; Milesi et al., 
2013; O’Reilly, & Tushman, 2013). Therefore, firms faced with this decision can adopt three 
strategic foci. The strategies may include, first, exploration through innovation in product and 
process and, second, exploitation through innovation in marketing or organizational structure. 
Third, both strategies (exploration and exploitation) may be combined towards development of 
ambidextrous capabilities to allow the company to outperform. 
The summary of our study’s results allows us to contribute to explaining how the firm adopts a 
certain innovation strategy, taking into account the firm’s external and internal variables in 
emerging economies, as firms have different processes, each needing specific resources (Salerno 
et al., 2015). We observe that small firms prefer to develop non-technological innovations, 
following the exploitation strategy, in environments with weak institutional support and a lack of 
resources and skills to develop innovations that could impact the market. Additionally, such firms 
are faced with greater financial constraints, therefore, due to a lack of resources they focus on 
satisfying consumers’ tangible needs while compensating for the lack of resources through 
cooperation. 
Firms that engage primarily in technological innovation (i.e., following the exploration strategy) 
are those in environments with good institutional support, that tend to seek patents, are large and 
have personnel trained in R&D innovations. 
The third type of firms, combining strategies of technological and non-technological innovation 
(i.e., exploration and exploitation, respectively), are large companies influenced primarily by 
foreign capital, that compete in industries with large numbers of price-sensitive consumers (e.g., 
non-metallic industries) and organize themselves internally to be ambidextrous (Derbyshire, 2014). 
Practical Implications 
The most significant implication for managers and business management practice is possibly that 
only general recommendations for fostering innovation can be made at enterprise and sector levels, 
as external and internal factors affect innovation in ways, specific to each industrial sector and 
country (Luo, Sun, and Wang, 2011; Geldes et al., 2017a). The crucial determinants further vary 
between technological and non-technological innovation (Mothe and Nguyen-Thi, 2012; Geldes 
and Felzensztein, 2013). Within the scope of general recommendations, the key elements for 
promoting innovation at sector and enterprise levels involve resources dedicated to innovation, 
cooperation among businesses and improved access to information. Furthermore, it is important 
for managers to emphasize the value of non-technological innovations, due to their impact on 
business performance. 
According to the preceding strategy overview, ambidextrous firms tend to outperform others, 
especially in emerging economies (Derbyshire, 2014). Correspondingly, managers should develop 
the capacity to combine exploration (i.e., technological innovation) and exploitation (i.e., non-
technological innovation). In environments of low institutional quality, managers must combine 
appropriately the firm’s internal resources and capacities with external resources (e.g., foreign 
capital and cooperation) to overcome institutional weaknesses. In favorable institutional 
environments, firms are apt to be ambidextrous without a greater reliance on external cooperation. 
Policy Implications 
The results and conclusions support the need for policies and programs aimed at promoting 
innovation, while considering specific features of each country and economic sector. The primary 
reason is the differing levels of development of institutional factors (Peng et al., 2009; Zhu et al., 
2012). Determinants of innovation, both internal and external, vary with economic sector (Geldes 
et al., 2017a). Moreover, developing specific programs for promoting each innovation type is 
recommended, especially in the often-ignored area of non-technological innovation. 
The quality of institutions plays an important role in the development of firms’ ambidextrous 
capabilities. Therefore, the innovation support system and institutional quality must encourage 
firms to combine both exploration and exploitation strategies through joint development of 
complementary technological and non-technological innovations.  
Limitations 
First, our results are limited to the study of comparisons in innovation processes for manufacturing 
companies of Chile and Peru, with consideration of the representative factors that influence the 
innovation process at the level of manufacturing firms (Crespi and Zuniga, 2012). Extension to 
other emerging economies must be previously validated. This limitation leads to a series of new 
research opportunities to investigate our model in other countries with developed national 
innovation surveys, such as Mexico, Colombia, Argentina, Brazil and Venezuela (Crespi and 
Peirano, 2007), as well as other Latin American countries. 
Second, the secondary sources of information used for both countries shed light only on four 
constructs (latent). Therefore, future research should consider the development and validation of 
new quantitative scales to assess model robustness (Becheikh et al., 2006). Furthermore, it is 
necessary to test model robustness in different types of sectors or territories or with other variables 
that studies have demonstrated to be important in the generation of innovation (Geldes and 
Felzensztein, 2013, Geldes et al., 2015, Pino et al., 2016; Geldes et al., 2017a), such as the 
evaluation of models for businesses that export and businesses that do not export and the 
assessment of the effect of belonging to a specific economic sector. 
The third potential limitation is due to cluster analysis of the perceived financial barriers. However, 
it is possible to extend the analysis to include barriers in access to information and cultural factors. 
As to institutional barriers, according to a World Bank survey covering 135 countries, the main 
barriers in Peru and Chile are attributable to labor regulations, the degree of informality of each 
sector, corruption and insecurity (OECD/Eurostat, 2005; Vassolo, Julio O. De Castro, and Gomez-
Mejia, 2011 ). 
6.- Conclusions and future research  
This work contributes to the state of the art with a theoretical, structural model of the innovation 
process in emerging economies. Furthermore, empirical validation is performed to determine the 
drivers of innovation in Latin America. The results of the structural model indicate a strong 
connection between three antecedents to innovation: resources for innovation, cooperation and 
information sources. In both countries, resources and internal capabilities have significant and 
positive effects on all innovation types. Based on these internal capabilities, companies must 
develop a minimal level of capacity to innovate (Martínez-Román et al. 2011; Chang et al., 2012, 
Santos et al., 2014; Becheikh et al.,  2006) and take advantage of sources of information (Morales 
and Sifontes, 2014, Bala Subrahmanya, 2013). In Peru, the effect of information sources is 
significant and generates an impact on organizational, process and product innovation. In Chile, 
the effect occurs only in product innovation (Bas et al., 2008). In contrast to the case of Peru, 
cooperation in the manufacturing sector of Chile has no significant effect. This result is attributable 
to the finding that business innovation is determined by internal factors that are specific to each 
industrial sector and country (Luo, Sun, and Wang, 2011, Becheikh et al.,  2006). According to the 
results of the Global Innovation Index 2015 (Cornell University, INSEAD, and WIPO, 2015), Chile 
scores high on regulatory quality and exhibits a positive effect for institutional factors through 
public programs that support innovation. By contrast, Peru had low scores for the same aspect, and 
its institutional barriers were demonstrated to have negative effects on innovation types. Different 
effects are generated by external elements, such as cooperation and institutional factors in each 
country. This is explained by the path-dependence of Chile and Peru (Perello-Marin et al., 2013). 
The finding that Chile had a head start in the creation of institutions that promote innovation 
(Nelson, 2007; Schwellnus, 2010) has enabled it to generate programs that support rather than 
impede innovation. In this context, cooperation may not be necessary. Another result of the 
structural model is that the industry effect is maintained in both countries (Zhu et al., 2012). A 
market structure in which one company dominates positively affects innovation in marketing. 
Moreover, innovation types have a positive and significant impact on the objective performance of 
a company; notwithstanding, non-technological innovations have a more substantial impact 
compared with technological innovations. This conclusion indicates that non-technological 
innovation creates a platform for the successful implementation of other levels of technological 
innovation (Bastic and Leskovar-Spacapan, 2006; Geldes et al., 2017a; Gunday et al., 2011; Kunc, 
2007). 
Future research 
The cross-sectional nature of research into any dynamic aspect of a firm enables analysis of firms’ 
conditions at only one specific point in time, rather than over a period of time. For instance, the 
firms' dynamics and the influence of technology collaboration networks are affected by 
macroeconomic cycles, the industry life cycle and the firm’s age (Fernández-Olmos and Ramírez-
Alesón, 2017). Future research should focus on a longitudinal study or perform analyses using a 
nonrecursive structural model, which demonstrates that the firm’s financial results also influence 
its resources and capabilities (Bogliacino and Pianta, 2013) and that the model of system dynamics 
applies to the innovation process (Bas and Kunc, 2009; Gary et al., 2008; Samara et al., 2012). 
Finally, we believe that the conclusions of the theoretical model proposed, and its empirical 
validation open the door to investigate the characteristics that lead formal firms to prefer specific 
paths of innovation when face with informal sector (unregistered firms) most important business 
development constraint in emerging markets (Vassolo, Julio O. De Castro, and Gomez-Mejia, 
2011). Another relevant question is whether innovation paths change through temporal dimensions 
and which internal or external factors lead firms to choose specific innovation paths (Becheikh et 
al.,  2006). 
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H7: Mediation of 
Innovation  
H6 
H8: Financial Barriers-Moderating Role  
Table 1: Descriptive statistics- Sample Peru (2011) Chile (2012) 
  Peru Chile 
      
Number of observations 1144 1247 
Technological Innovation (as % of total firms): 16.43% 30.23% 
Product 4.20% 20.37% 
Process 15.65% 24.46% 
Non-technological Innovation (as % of total firms): 17.74% 24.94% 
Marketing 8.65% 17.64% 
Organization 13.37% 19.33% 
Total expenditure on innovation (as a % of total turnover) 2.31% 1.47% 
Expenditure on innovation by type (as a % of total 
expenditure on innovation) 
    
Machinery acquisition 77.83% 27.30% 
R&D internal 2.98% 37.13% 
R&D external 1.57% 27.89% 
Share of firms that performed R&D internal 27.19% 14.43% 
Share of turnover from product innovations (as a % of total 
turnover) 
3.81% 3.75% 
Human Resource (as a % of total workers in sector)     
Total workers with postgraduate 1.62% 0.72% 
Total workers with bachelor 11.54% 13.29% 
Cooperation     
Share of firms that co-operated with universities 15.21% 3.37% 
Share of firms that co-operated with private research institute 8.22% 2.73% 
Share of firms that co-operated with public research institute 3.85% 1.92% 
Public programs (Share of firms that received financial 
support and made innovation) 
24.73% 22.30% 
Total sales (MM-US dollar) /1 40.15 72.50 
      
/1. Exchange rate, 2.69 for Peru and 478.6 for Chile     
Source: Innovation Survey's Peru and Chile     








Table 2: Summary of variables and constructs 




















Innovation Obstacle: Scarcity of qualified personal 
Ordinal (1-4) 
 
(Peng, Wang, and Jiang, 2008, Peng et 
al., 2009, Zhu, Wittmann, and Peng, 
2012)  
 
( Peng, Wang, and Jiang, 2008, Peng et 
al., 2009, Zhu, Wittmann, and Peng, 
2012)  
 
Innovation Obstacle: Not enough information on technologies 
Innovation Obstacle: Not enough information on the market 
Public Programs 
(Peru/Chile) 






















Research & Development 
(Peru/Chile) 
Acquisition R&D internal, external and knowledge transfer1 Dichotomous 
 (Crespi and Zuniga, 2012) 
  
  
 (Nieto and Quevedo, 2005, Becheikh, 
Landry, and Amara, 2006, Bastic and 
Leskovar-Spacapan, 2006, Jiménez et al., 
2011, Martínez-Román, Gamero, and 
Tamayo, 2011, Santos et al., 2014)  
Human Capital (Peru) 
Percentage of workers with university degrees 
Numerical (0-100) 
 
Percentage of workers with non-university degree 
Percentage of workers dedicated to innovation activities 
Human Capital (Chile) 
Percentage of workers with bachelor degrees 
Percentage of workers with technical degrees 













Relationships with suppliers, customers and competitors, universities and 
research institutes 
Dichotomous 
(Becheikh, Landry, and Amara, 2006, 
Zeng et al., 2010, Najib Kiminami, 
2011)  
                                                          
1 We are considering the innovation activities such as investment in R&D as well as external and internal knowledge transfer, key resources in the innovation process in Latin America(Crespi 
and Zuniga, 2012). Investments in internal R&D enable the company to increase the absorption and exploitation of external technology acquired (Crespi and Zuniga, 2012). Furthermore, the 
variable training capacity in both countries (Peru and Chile) exhibited significant (p < 0.0) relationship with innovation activities (R&D as well as external and internal knowledge transfer). 
In the case of Peru, the parameters of the test of association of variables are: Pearson chi2 (1) = 220.74 Pr = 0.0, Cramér's V = 0.50, Fisher's exact = 0.0, whereas for Chile are: Pearson chi2 
(1) = 120.55 Pr = 0.0, Cramér's V = 0.345, Fisher's exact = 0.0. 
2Absorptive capacity it is the ability to detect and apply new knowledge to drive innovation activities, which enables the company to maintain competitive advantage (Jiménez et al., 2011). 
In our model, we are consider the activities of internal and external R&D, workers dedicated to innovation activities and the use of technical publications and patent databases, which are 




















  (Peru/Chile) 
  
Conferences, fairs and exhibitions. 
Ordinal (1-4) 
 
(Bala Subrahmanya, 2013, Morales and 
Sifontes, 2014)    
 
Scientific magazines, technical publications and patent databases 
















Detection of unsatisfied demand in the market? 
Dichotomous 
 
(Powell, 1996, Peng et al., 2009)  
 
 
(Becheikh, Landry, and Amara, 2006)    
 
Threat of competition? 


















Lack of funds in the company or group of companies 
Ordinal (1-4) 
 
(Bhattacharya and Ritter, 1983, Assink, 
2006, Leal-Rodríguez et al., 2014) 
Lack of funding sources outside the company 
\ 1 this variable was modeled as a construct, \ 2 this variable was modeled as observable.  


















Table 2: Summary of variables and constructs (continue). 






















Good or service new or significantly improved 
Dichotomous 
 
(OECD/Eurostat, 2005, Ar and Birdogan, 































New business practices, methods of work organization and methods of 





Changes in product design or packaging (product), new media or marketing 

















 Sales growth 
 ( Peru/Chile) 
Difference between sales between 2011 and 2012 (Chile), Difference between 
sales between 2009 and 2011 (Peru) 
Numerical 
(Najib and Kiminami, 2011, Chadee and 

















  (Peru/Chile) Impact: degree of importance of reducing labor costs 
Ordinal (1-4) 
 






Improve the quality of goods and services 
Impact: degree of importance of reducing costs per unit produced 
(Peru) 
 
Impact: degree of importance of increasing productive capacity 
Impact: degree of importance of reducing energy costs 
Impact: degree of importance of reducing the cost of raw materials and inputs 

















Increase market share 
Ordinal (1-4) 
 
(Gunday et al,. 2011) 
Maintain market share 
(Chile) 
 
Increasing or maintaining market share 
Introduce new products or market segment 


















Allows to open new markets abroad 
Ordinal (1-4) 
 
(Gunday et al., 2011) 
 
Allows reaching international standards or regulations 
\ 1 this variable was modeled as a construct, \ 2 this variable was modeled as observable.  
Source: Own elaboration. 
Table 3: Tests of convergent and discriminant validity -Chile 
Constructs and Items 
Convergent Validity   Discriminant Validity 
Factor Load AVE CR   MSV ASV 
Market Performance   0.43 0.68   0.07 0.03 
Increasing or maintaining market share 0.46           
Introducing new products or market segment 0.91           
Introducing new products for a market based on geography 0.52           
Support System (Obstacle)   0.71 0.88   0.00 0.00 
Scarcity of qualified personal 0.75           
Not enough information on technologies 0.93           
Not enough information on the market 0.83           
Source of Information   0.54 0.78   0.03 0.02 
Conferences, fairs and exhibitions. 0.72           
Scientific magazines, technical publications and patent databases 0.83           
Industrial and professional associations  0.64           
Production Performance   0.51 0.74   0.07 0.03 
Impact: degree of importance of reducing labor costs 0.72           
Improve the quality of goods and services 0.45           
Impact: degree of importance of reducing costs per unit produced 0.89           
Source : Own elaboration.  
Table 4: Tests of convergent and discriminant validity-Peru 
Constructs and Items 
Convergent Validity   Discriminant Validity 
Factor Load AVE CR   MSV ASV 
Market Performance   0.63 0.77   0.33 0.12 
Increase market share 0.74           
Maintain market share 0.85           
Production Performance   0.44 0.80   0.33 0.17 
Impact: degree of importance of reducing labor costs 0.74           
Impact: degree of importance of increasing productive capacity 0.59           
Impact: degree of importance of reducing energy costs 0.72           
Impact: degree of importance of reducing the cost of raw materials and 
inputs 
0.65 
          
Impact: degree of importance of improving aspects of the health and/or 
safety environment 
0.60 
          
Source of Information   0.54 0.78   0.12 0.08 
Conferences, fairs and exhibitions. 0.73           
Scientific magazines, technical publications and patent databases 0.84           
Industrial and professional associations  0.61           
Export Performance   0.55 0.70   0.12 0.03 
Allows to open new markets abroad 0.59           
Allows reaching international standards or regulations 0.87           
Support System (Obstacle)   0.55 0.79   0.02 0.01 
Scarcity of qualified personal 0.64           
Not enough information on technologies 0.87           
Not enough information on the market 0.70           
























Institutional Factor         
Support system         
Public Programs   0.06**     
Cooperation         
Information Source 0.10*       
Resources of Innovation         
Human capital 0.06*       
R&D 0.29* 0.22* 0.42* 0.19* 
Industry Effect         
Market dominated        0.07** 










Institutional Factor         
Support system -0.11*   -0.11*   
Public Programs         
Cooperation 0.10* 0.11* 0.15*   
Information Source 0.09** 0.09** 0.12*   
Resources of Innovation         
Human capital         
R&D 0.12* 0.15* 0.17* 0.15* 
Industry Effect         
Market dominated        0.13* 
Unsatisfied demand in the market     0.08*   
(*)Values shown correspond to a significance level of 5%, values with (**) have significance level of 10%, non-significant values not 
shown.  




Table 6: Results for innovation types and performance  dimensions Chile and Peru 
Innovation Types 







          
Product Innovation         
Process  Innovation  0.15* 0.11*   
Organizational  Innovation         
Marketing  Innovation     0.09*   










      
Product Innovation     
Process  Innovation     
Organizational  Innovation 0.08* 0.13* 0.15* 0.08** 












(*)Values shown correspond to a significance level of 5%, values with (**) have significance level of 10%, non-significant 
values not shown.  




Goodness of fit Model Peru CMIN/df CFI RMSEA 
Model 2.5 0.891 0.039 
Minimum  2 < x < 5 0.90 x < 0.05 
Goodness of fit Model Chile CMIN/df CFI RMSEA 
Model 3.2 0.851 0.047 
Minimum  2 < x < 5 0.90 x < 0.05 











Cooperation         
Information Source X       
Resources of Innovation         





Industry Effect         











Financial Performance         
Production Performance   
 
    















Cooperation X X 
 
  
Information Source X X 
 
  
Resources of Innovation         
Human capital         
R&D X X 
  
Industry Effect         
Market dominated        
 












Financial Performance     
 
  
Production Performance     
 
  
Market Performance     
  
Export Performance       
          
 
Path 1: Implement R&D activates process innovation and it has effects on market and production 
performance. 
Path 2: Implement cooperation, information source, R&D and industry effect activate organizational 
innovation and it has effects on performance. 
Path 3: Implement R&D and industry effect activate marketing innovation and has effect on market 
performance. 




Table 8: Test of invariance coefficients across groups, Peru 
Group: Financial Barriers - Wald Test1 




Industry Effect: threat of competition?--> Marketing Innovation 0.10 -0.06 3.81 0.05 
Marketing Innovation --> Production Performance -0.13  0.10* 5.04 0.02 
Resources of Innovation: R&D --> Process Innovation   0.15*  0.15* 0.09 0.76 
Process Innovation --> Market Performance 0.15 0.02 1.53 0.22 
Financial barriers was created from Likert scale variables, if firms chose that obstacle have none importance, it belong to the low group. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 
Source: Own elaboration         
 
Table 9: Test of invariance coefficients across groups, Chile 
Group: Financial Barriers - Wald Test1 
Relationship High  Low χ2-statistic p-value 
Industry Effect: threat of competition?--> Marketing Innovation - - - - 
Marketing Innovation --> Production Performance 0.15* -0.06 4.10 0.04 
Resources of Innovation: R&D --> Process Innovation 0.17* 0.30* 9.47 0.00 
Process Innovation --> Market Performance -0.03 0.27* 4.24 0.04 
Financial barriers was created from Likert scale variables, if firms chose that obstacle have none importance, it belong to the low group. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 
Source: Own elaboration         
 
  
Table 10: Test of invariance coefficients across size group, Peru 









Institutional factors: Public Programs --> Process Innovation -0.16* 0.06 6.90 0.01 
Institutional factors: Support System --> Process Innovation -0.09 0.13 5.23 0.02 
Institutional factors: Public Programs --> Product Innovation 0.06 -0.06 1.70 0.19 
Human Capital: % workers dedicate to innovation activities --> Product Innovation 0.06 -0.02 0.81 0.37 
Resources of Innovation: R&D --> Organizational Innovation 0.20* 0.16* 0.10 0.75 
Human Capital: % workers dedicates to innovation activities --> Organizational 
Innovation 
-0.04 0.00 0.19 0.66 
Resources of Innovation: R&D --> Marketing Innovation 0.17* 0.13* 0.08 0.77 
Human Capital: % University workers --> Marketing Innovation -0.01 0.15* 2.80 0.09 
Institutional factors: Support System --> Marketing Innovation -0.12 -0.04 0.65 0.42 
Size group was created from categorical variable. Then, firms chose its size, but we group medium and small firms into Mype firm group. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 

































        
Table 11: Test of invariance coefficients across size group, Chile 
Group: Size - Wald Test1 
Relationship Large Firm Mype Firm χ2-statistic p-value 
Institutional factors: Public Programs --> Process Innovation 0.08 0.02 1.02 0.31 
Institutional factors: Support System --> Process Innovation 0.11 -0.09 5.89 0.02 
Institutional factors: Public Programs --> Product Innovation 0.19* -0.04 13.67 0.00 
Human Capital: % workers dedicate to innovation activities --> Product Innovation 0.01 0.11* 4.13 0.04 
Resources of Innovation: R&D --> Organizational Innovation 0.47* 0.38* 15.56 0.00 
Human Capital: % workers dedicate to innovation activities --> Organizational 
Innovation 
-0.07 0.06 4.25 0.04 
Resources of Innovation: R&D --> Marketing Innovation 0.30* 0.10* 15.56 0.00 
Human Capital: % Bachelor workers --> Marketing Innovation -0.11 0.02* 4.75 0.03 
Institutional factors: Support System --> Marketing Innovation 0.07 -0.11* 3.98 0.05 
Size group was created from categorical variable. Then, firms chose its size, but we group medium and small firms into Mype firm group. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 
















Table 12: Test of invariance coefficients across patent group, Peru 









Human Capital: % Non-University workers --> Process Innovation -0.14* 0.06 5.60 0.02 
Human Capital: % workers dedicate to innovation activities --> Process Innovation 0.11* -0.07 4.30 0.04 
Industry Effect: Threat of competition? --> Organizational Innovation -0.09 0.07 3.97 0.05 
Organizational Innovation --> Export Performance 0.17* -0.02 3.80 0.05 
Resources of Innovation: R&D --> Process Innovation 0.17* 0.14* 0.32 0.57 
Institutional factors: Public Programs --> Organizational Innovation -0.05 0.05 1.48 0.22 
Resources of Innovation: R&D --> Organizational Innovation 0.18* 0.15* 0.17 0.68 
Human Capital: % workers dedicate to innovation activities --> Organizational 
Innovation 
0.00 0.04 0.25 0.62 
Resources of Innovation: R&D --> Marketing Innovation 0.15 0.17 0.01 0.92 
High patent group was created from percent of firms that use patent by subsector. We order subsectors from highest to lowest and group those 
that are above mean of manufacture sector like high patent sector. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 

















Table 13: Test of invariance coefficients across patent group, Chile 








Human Capital: % Technical workers --> Process Innovation 0.03 -0.01 0.42 0.52 
Human Capital: % workers dedicates to innovation activities --> Process Innovation 0.06 -0.04 1.43 0.23 
Industry Effect: Threat of competition? --> Organizational Innovation n.a. n.a. n.a. n.a. 
Organizational Innovation --> Export Performance n.a. n.a. n.a. n.a. 
Resources of Innovation: R&D --> Process Innovation -0.08 0.32* 51.56 0.00 
Institutional factors: Public Programs --> Organizational Innovation 0.15* -0.02 4.51 0.03 
Resources of Innovation: R&D --> Organizational Innovation 0.24* 0.49* 24.77 0.00 
Human Capital: % workers dedicate to innovation activities --> Organizational 
Innovation 
0.12* -0.04 4.56 0.03 
Resources of Innovation: R&D --> Marketing Innovation 0.09 0.24 12.34 0.00 
High patent group was created from percent of firms that use patent by subsector. We order subsectors from highest to lowest and group those 
that are above mean of manufacture sector like high patent sector. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 


































        
Table 14: Test of invariance coefficients across capital source group, Peru 









Industry Effect: Market dominated --> Product Innovation 
-0.22 0.08 4.54 0.03 
Institutional factors: Support System --> Product Innovation 0.38* -0.16* 13.79 0.00 
Industry Effect: Market dominated --> Process Innovation 
-0.33* 0.01 5.85 0.02 
Industry Effect: Market dominated  --> Marketing Innovation 
-0.15 0.15* 4.43 0.04 
Industry Effect: Market dominated --> Organizational Innovation 
-0.29* 0.05 5.38 0.02 
Institutional factors: Support System --> Organizational Innovation 0.36* -0.16* 10.42 0.00 
Product Innovation --> Financial Performance -0.22 0.07 4.09 0.04 
Process Innovation --> Market Performance -0.21 0.07 3.91 0.05 
Capital source was taken from the question whether the firm had share of foreign capital. Results for Chile can’t be estimated because 
sample is too small. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available.  
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 
















Table 15: Test of invariance coefficients across Metallic and non-metallic sector (cluster groups), Peru. 
Group: Cluster - Wald Test1 
Relationship   Cluster 1 Cluster2 χ2-statistic p-value 
Cooperation-------------------------------------------------> Product Innovation n.a n.a n.a n.a 
Institutional factors: Support System--------------------->  
 Product Innovation -0.1 -0.69* 238.79 0 
Human Capital: % workers dedicates to innovation activities--
----------------------------------------------------------------->  
Product Innovation n.a n.a n.a n.a 
Resources of Innovation: R&D --------------------------->  Process Innovation n.a n.a n.a n.a 
Human Capital: % Bachelor workers  ------------------->  Process Innovation n.a n.a n.a n.a 
Cooperation  ------------------------------------------------->  Organizational Innovation n.a n.a n.a n.a 
Institutional factors: Public programs------------------->  
Organizational Innovation n.a n.a n.a n.a 
Resources of Innovation: R&D ---------------------------> 
 Organizational 
Innovation 
n.a n.a n.a n.a 




n.a n.a n.a n.a 
Cooperation-------------------------------------------------->  Marketing Innovation  n.a n.a n.a n.a 
Institutional factors: Public programs------------------->  Marketing Innovation n.a n.a n.a n.a 
Resources of Innovation: R&D --------------------------->  Marketing Innovation n.a n.a n.a n.a 
Institutional factors: Support System---------------------> 
 Marketing Innovation n.a n.a n.a n.a 
Process Innovation------------------------------------------>  Financial Performance n.a n.a n.a n.a 
Human capital: % non-University workers-------------->  Financial Performance 0.33* 0.01 6.44 0.01 
Age------------------------------------------------------------->  Product Performance n.a n.a n.a n.a 
Non-metallic (cluster 1): Manufacture of food products; beverages. 
Metallic (cluster 2): Manufacture of basic metals, fabricated of metal products, except machinery and equipment; manufacture of 











Cluster has been created from the type of innovation (product, process, organizational, marketing), resources of innovation (R&D), ISIC 
(International Standard Industrial Classification), revision.4 and size. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available. 
1 The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test. 
Source: Own elaboration         
Table 16: Test of invariance coefficients across Metallic and non-metallic sector (cluster groups), Chile. 
Group: Cluster - Wald Test1 
Relationship   Cluster 1 Cluster2 χ2-statistic p-value 
Cooperation-------------------------------------------> Product Innovation 0.09 -0.13 4.43 0.04 
Institutional factors: Support System-------------->   Product Innovation n.a n.a n.a n.a 
Human Capital: % workers dedicate to innovation 
activities ----------------------------------------------->  
Product Innovation 0.06 0.29* 7.52 0.01 
Resources of Innovation: R&D -------------------->  Process Innovation 0.25* 0.07 5.55 0.02 




0.11 -0.14* 7.46 0.01 
Institutional factors: Public programs ------------> 
Organizational 
Innovation 
-0.04 0.18* 4.04 0.04 
Resources of Innovation: R&D -------------------->  
Organizational 
Innovation 
0.49* 0.39* 8.32 0 
Human Capital: % workers dedicate to innovation 
activities ----------------------------------------------->  
Organizational 
Innovation 
-0.05 0.14 4.39 0.04 
Cooperation------------------------------------------->  Marketing Innovation  0.16* -0.06 7.46 0.01 
Institutional factors: Public programs------------->  Marketing Innovation 0.11* -0.1 4.71 0.03 
Resources of Innovation: R&D -------------------->  Marketing Innovation 0.33* 0.13 10.65 0 
Institutional factors: Support System-------------->  
Marketing Innovation -0.11 0.13 4.18 0.04 
Process Innovation----------------------------------->  Financial Performance 0.07 -0.16 4.82 0.02 
Human capital: % non-University workers-------> Financial Performance n.a n.a n.a n.a 
Age------------------------------------------------------>  Product Performance -0.24* 0.14 5.45 0.02 
Non-metallic (cluster 1): Manufacture of food products; beverages; manufacture of textiles, leather and tobacco products.  
Metallic (cluster 2): Manufacture of fabricated metal products, except machinery and equipment; Repair and installation of   machinery 
and equipment.  
 
Cluster has been created from the type of innovation (product, process, organizational, marketing), Resources of innovation (R&D), 
ISIC (International Standard Industrial Classification), revision 3 and size. 
(*) 5% individual significant level of coefficient by each group. 
n.a means not available 
1The test evaluates the null hypothesis: The coefficients are the same in both groups, only the results reject the null hypothesis in both 
countries are presented, last column show p-value of test 





































Source of capital     
Size     0.12*         0.24* 
Age   -0.19*    
Metallic and non-metallic    0.08* 0.14*       0.11*   
    
Goodness of fit Model Peru 
CMIN/df CFI RMSEA 
Model 2.3 0.89 0.037 
Minimum  2 < x < 5 0.90 x < 0.05 
Goodness of fit Model Chile 
CMIN/df CFI RMSEA 
Model 3.0 0.85 0.045 
Minimum  2 < x < 5 0.90 x < 0.05 
Capital source was taken from the question if the firm had a foreign capital share. 
The metallic and non-metallic sector in the case of Chile has been created based on ISIC (International Standard Industrial Classification), 
revision 3, grouped from 15 to 26 the non-metallic sector and 27 to 36 the metallic sector, whereas Peru has been created based on ISIC 
(International Standard Industrial Classification), revision 4 grouped from 10 to 23 the non-metallic sector and 24 to 33 the metallic sector 
(*) All values correspond to a significance level of 5% 
















Source of  capital       -0.06*    
Size    
Age    
Metallic and non-metallic      
Appendix A2. Sample size in each sector description of the sample of Peru according the ISIC (International Standard 

















               
             
 
 















10 Manufacture of food products 120 11% 
11 Manufacture of beverages 43 4% 
13 Manufacture of textiles 50 4% 
14 Manufacture of wearing apparel 54 5% 
15 Manufacture of leather and related products 33 3% 
16 
Manufacture of wood and of products of wood and cork, except furniture; 
manufacture of articles of straw and plaiting materials 
49 4% 
17 Manufacture of paper and paper products 46 4% 
18 Printing and reproduction of recorded media 36 3% 
19 Manufacture of coke and refined petroleum products 15 1% 
20 Manufacture of chemicals and chemical products 57 5% 
21 
Manufacture of pharmaceuticals, medicinal chemical and botanical 
products of pharmaceutical use 
30 3% 
22 Manufacture of rubber and plastics products 59 5% 
23 Manufacture of other non-metallic mineral products 99 9% 
24 Manufacture of basic metals 106 9% 
25 
Manufacture of fabricated metal products, except machinery and 
equipment 
53 5% 
26 Manufacture of computer, electronic and optical products 18 2% 
    
27 Manufacture of electrical equipment 55 5% 
28 Manufacture of machinery and equipment n.e.c. 35 3% 
29 Manufacture of motor vehicles, trailers and semi-trailers 48 4% 
30 Manufacture of other transport equipment 24 2% 
31 Manufacture of furniture 47 4% 
32 Other manufacturing 46 4% 
33 Repair and installation of machinery and equipment 25 2% 
    Total Firms 1144 100% 
 Appendix A3. Sample size in each sector of the sample of Chile according the ISIC (International Standard Industrial 





















            1: In this division has been considered the divisions: 16-17-18-19. 
            2: In this division has been considered the divisions: 22–23-25-26. 
            3: In this division has been considered the divisions: 29–30. 
            4: In this division has been considered the divisions: 34–35. 








15 Manufacture of food products and beverages 267 21% 
161 Manufacture of textiles, leather and tobacco products 103 8% 
20 Manufacture of wood and of products of wood and cork, except 
furniture; manufacture of articles of straw and plaiting materials 
91 7% 
21 Manufacture of paper and paper products 63 5% 
222 Others 166 13% 
24 Manufacture of chemicals and chemical products 95 8% 
27 Manufacture of basic metals 46 4% 
28 Manufacture of fabricated metal products, except machinery and 
equipment 
125 10% 
293 Manufacture of machinery  121 10% 
31 Manufacture of electrical machinery and apparatus n.e.c. 34 3% 
33 Manufacture of medical, precision and optical instruments, watches and 
clocks 
24 2% 
344 Manufacture of motor vehicles and transport equipment 38 3% 
36 Manufacture of furniture, manufacturing n.e.c. 74 6% 
  Total Firms 1247 100% 
